Occupational exposure to sunlight, and in particular to blue light (wavelength of 380-550 nm), is a risk factor for several pathologies, including Age-related Macular Degeneration (AMD). This paper reports the singular case of a woman occupied in agriculture, from 15 to 25 years of age and without any other occupational exposure, that later developed an AMD. The case is of particular interest given that she served as "mondina", a task consisting in the transplantation of little rice plants into water-flooded fields and in the manual cleaning of plantations from infesting grasses. This employment, although replaced by the introduction of pesticides, entailed the exposure to sunlight reflection on the water surface in addition to direct exposure to the natural light.
Introduction
Sunlight is currently considered as a suspected risk factor for Age-related Macular Degeneration (AMD), in particular for those patients who have had prolonged exposures during their working life [1] . Starting from the '90s, several studies pointed out interesting results, ranging from slight not significant increase in risk to two or even four-fold increased risks, as reported by a recent meta-analysis which underlined a pooled Odds Ratio (OR) of AMD (OR 1.38, 95% CI 1.09-1.74, p=0.007) for people exposed to sunlight [2] .
These observations are of particular interest for the occupational medicine, due to the wide variety of employments in which the sunlight exposure is frequent: farmers, gardeners, fishermen, watermen, mountain guides are all examples of occupations in which such a kind of risk could not be disregarded, although the circumstances of exposure could be very different from a task to another. Furthermore, welders [3, 4] and other indoor workers [5, 6] can be considered at risk for AMD, as deepened in the following, especially due to exposure to the portion of the visible light spectrum ranging from 380 to 550 nm of wavelength.
The aim of this report is to highlight the case of women former employed in agriculture in such a particular task, who later developed an AMD, and to depict the risk related also to short but intense sunlight exposures, without using any personal protective equipment.
Case Description
A bilateral dry AMD was diagnosed in 2008 to a woman of 75 years of age. She currently suffers from hypertension, hyperthyroidism and rheumatoid arthritis, for which a therapy with ramipril, methimazole and lorazepam was set up. She had a surgical intervention at the age of
Discussion
Despite its protective action in several pathologies, sunlight exposure is a known risk factor for some diseases. Evidence is present that point out a causal role of sunlight exposure in the onset of AMD [1, 2] . In particular, exposure to blue light (i. e. the portion of the spectrum of visible light in a wavelength range between 380 and 550 nm) causes retinal damage and is considered to be responsible for frameworks of AMD. Experimental data are available and show retinal damages induced by blue light [7, 8] . Although the pathogenic mechanism of AMD is not thus far completely understood, it seems clear that blue-light exposure can induce oxidative stress in the retina [1, 7] : animal experiment showed that some retinal chromophores, like A2E, can induce a phototoxic damage when oxidized by bluelight [9] . Moreover, it was observed that blue-light photoreactivity of melanosomes intensifies with aging [10] , providing, along with the aerobic photoreactivity of retinal pigment epithelium lipofuscin [11] , other potential sources of reactive oxygen species, and thus contributing to cellular dysfunction.
Several epidemiologic studies suggest a correlation between sunlight exposure and the development of AMD. Some of them showed remarkable and significant increase in risks [12] [13] [14] , while a recent meta-analysis indicates a pooled risk estimation of about 1.38 (95% CI 1.09-1.74) [2] . It has to be noticed that two of these studies were carried out on the population of islands located in the Adriatic sea (Croatia) [12, 14] , in which a large part of the residents is occupied as fishermen or agriculturists, according the definition of the authors [14] . These results are consistent with previous one, underlining increased risks for watermen exposed to blue-light [15] . Despite the difference existing between fishermen or watermen and "mondine", their occupational tasks are associated by the exposure to the sunlight reflection on the water surface in addition to directly natural light exposure.
Some indoor exposures were observed to be related to AMD. In particular, occupational welders using welding arc showed increased risks for macular degeneration, [3, 4, 16] and exposure to blue-light of medical personnel in dentistry [5] or dermatology [6] is raising increasing concern.
Exposure to sunlight during the teenage years and thirties was found to be related with early AMD [1, 17, 18] . Although our case has had no such an early onset, it is interesting to notice that she had an early exposure started at 15 and ended at 25 years of age, with the latter two years accounting for the most intense exposure to sunlight. Conversely to the short time of exposure, the time since first exposure has a remarkable length, being approximately of 60 years.
Despite the rarity of this exposure and the out datedness of the task, this case has the advantage to highlight how sunlight exposure could exert its damaging action on the retina also for short duration of exposure and with a considerably latency time. According to the literature evidence, blue-light is probably the most dangerous part of the visible light for macular degeneration [7, 8] . This consideration demands to pay attention also to those exposures to artificial light which have the same wavelength of blue-light, and in particular to assess risks in all occupational settings in which workers use bluelight emitting devices.
Finally, we are aware that our case holds several other risk factors for AMD, such as hypertension and smoking habits, along with a complicated clinical history, though we think that this case suggests an interaction between environmental/occupational risks factors and personal behaviors, pointing out the need of paying particular attention to the additive occupational risk burden in such a wide productive sector like agriculture.
Conclusion
In conclusion, we think that this brief case-report could highlight those occupational exposures to sunlight, and especially to the short wavelength component of its spectrum, deserve further attention to set preventive measures and to adopt the adequate personal protective equipments, in order to prevent the onset of AMD.
